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The crystal structure of the title compound, [Cd(C29H 2 9N 5 )2]- 
(C 6 H 2 N307)2, consists of Cd 11 complex cations and picrate 
anions. In the complex cation, the Cd 11 ion is chelated by 
two bis(l-allylbenzimidazol-2-ylmethyl)benzylamine (babb) 
ligands in a distorted octahedral geometry. Extensive C— 
H- ■ O hydrogen bonding occurs between cations and anions 
in the crystal structure. 

Related literature 

For applications of benzimidazole derivatives, see: Horton et 
al. (2003). For crystal structures of related picrate compounds, 
see: Wu et al. (2009a,Z>); Yun et al. (2008). 




Experimental 

Crystal data 

[Cd(C 29 H 29 N 5 ) 2 ](C 6 H 2 N 3 0 7 ) 2 
M r = 1463.76 



b = 14.146 (4) A 
c = 19.330 (5) A 
a = 90.595 (3)° 
P = 110.890 (3)° 
y = 106.325 (3)° 
V = 3382.5 (16) A 3 

Data collection 

Bruker APEXI1 area-detector 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
Tna,, = 0.851, T max = 0.886 

Refinement 

R[F 2 > 2a(F 2 )} = 0.047 
wR(F 2 ) = 0.125 
S = 1.01 

11730 reflections 
910 parameters 



Table 1 

Selected bond lengths (A). 



Z = 2 

Mo Ka radiation 
(l = 0.40 mm~' 
T = 296 K 

0.40 x 0.38 x 0.30 mm 



20103 measured reflections 
11730 independent reflections 
8930 reflections with / > 2a(l) 
R,„, = 0.027 



49 restraints 

H-atom parameters constrained 
Ap„ax = 0.99 e A~ 3 
A,o m i„ = -0.54 e A~ 3 



Cdl-N7 
Cdl-N9 
Cdl-Nll 



2.556 (3) 
2.307 (3) 
2.281 (3) 



Cdl-N12 
Cdl-N13 
Cdl-NIS 



2.673 (3) 
2.319 (3) 
2.248 (3) 



Table 2 

Hydrogen-bond geometry (A, °). 



D-H-A 




D-H 


H-A 


D- ■ A 


D-H-A 


C3-H3-05' 


0.93 


2.49 


3.265 (6) 


140 


C8-H8A-- 


O10" 


0.97 


2.60 


3.532 (6) 


162 


C8-H8B- ■ 


04' 


0.97 


2.40 


3.363 (6) 


171 


C21-H2L4 


■ 08" 


0.97 


2.39 


3.277 (7) 


151 


C21-H21B 


■OS 


0.97 


2.38 


3.110 (7) 


132 


C37-H37/1 


■Ol'" 


0.97 


2.51 


3.463 (5) 


168 


C39-H39B 


■ Ol'" 


0.97 


2.40 


3.357 (7) 


168 


C39-H39B 


■ 02™ 


0.97 


2.47 


3.101 (8) 


123 


C50-H50/1 


■ 07'" 


0.97 


2.51 


3.472 (7) 


172 


C50-H50B 


•Ol 


0.97 


2.28 


3.109 (7) 


142 


Symmetry codes: (i) x — 


1, y, z; (ii) — x - 


r 1, -y, -z - 


r- 1; (iii) -x + 1, -y- 


pl,-Z. 



Data collection: APEX2 (Bruker, 2007); cell refinement: SAINT 
(Bruker, 2007); data reduction: SAINT; program(s) used to solve 
structure: SHELXTL (Sheldrick, 2008); program(s) used to refine 
structure: SHELXTL; molecular graphics: SHELXTL; software used 
to prepare material for publication: SHELXTL. 
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Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: XU5213). 
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Bis[AyV-bis(l-allyl-l//-benzimidazol-2-ylmethyl-/dV )benzylamine-/dV] cadmium dipicrate 
J.-K. Yuan, Y. Bai, F. Kou, F. Jia and H.-L. Wu 

Comment 

Benzimidazole derivatives have wide application in medicine, fungicide, biochemical reagents and many other fields (Hor- 
ton et al, 2003). 

In this paper, the cadmium(II) complex with a new type benzimidazole derivative ligand (babb) have been prepared and 
characterized. Single crystal X-ray diffraction revealed the asymmetric unit of the title compound (Fig. 1) consists of a 

[Cd II (babb)2] cation and two picrate anions. In the crystal structure, the Cd(II) ion is hexa-coordinated with two tridentate 
ligands babb. The shortest Cd-N bond length is 2.248 (3)A and the longest is 2.672 (3) A (Table 1). Taking into account the 
bond length and bond angle, the coordination geometry of the cadmium (II) may be best described as distorted octahedron. 

The picrate anions do not coordinate to the metal atom in the structure, similar to those found in the related compounds 
reported previously (Wu et al, 2009a, b; Yun et al, 2008). But the extensive C — H—O hydrogen bonding occurs between 
cation and anion in the crystal structure (Table 2). 

Experimental 

To a stirred solution of bis(A r -allylbenzimidazol-2-ylmethyl)benzylamine (0.2235 g, 0.50 mmol) in room temperature EtOH 
(5 ml) was added Cd(picrate)2 (0.1422 g, 0.25 mmol) solution dissolved in EtOH (5 ml). Owing to the formation of the 

[Cd n (babb)2] complex, the yellow precipitate generated immediately. The sediment was fdtered off, washed with EtOH and 
absolute Et20, and dried in vacuo. The dried precipitate was dissolved in acetonitrile to a yellow solution that was allowed 
to evaporate at room temperature. The dried precipitate was dissolved in acetonitrile to a yellow solution and the yellow 
crystals suitable for X-ray diffraction studies were obtained by ether diffusion into acetonitrile after several days at room 
temperature, (found: C, 57.77; H, 4.03; N, 15.66. Calcd. for C 70 H 62 N 16 Oi 4 Cd: C, 57.44; H, 4.27; N, 15.31) 

Refinement 

H atoms were placed in calculated positions with C — H = 0.93 - 0.97 A, and were refined in a riding-model approximation 
with (7i S0 (H) = 1.2f/ e q(C). The rigid bond restraints were used for the C21-allyl and C51-allyl groups and for the N3-nitro 
group. 
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Figures 



Fig. 1. The molecular structure of the title compound. Displacement ellipsoids are drawn at 
the 30% probability level. H atoms and picrate anion have been omitted for clarity. 



Bis[iV,iV-bis(1-allyl-1H-benzimidazol-2- ylmethyl-KiV )benzylamine-K ]cadmium dipicrate 

Crystal data 



[Cd(C29H29N5)2](C6H 2 N 3 0 7 )2 


Z = 2 


M r = 1463.76 


P(000) = 1508 


Triclinic, PI 


D x = 1.437 MgnT 3 


Hall symbol: -P 1 


Mo Ka radiation, X = 0.71073 A 


a = 13.903 (4) A 


Cell parameters from 5513 reflections 


b= 14.146 (4) A 


9 = 2.3-22.5° 


c = 19.330 (5) A 


li = 0.40 mnT 1 


a = 90.595 (3)° 


T=296K 


(3= 110.890 (3)° 


Block, yellow 


y= 106.325 (3)° 


0.40 x 0.38 x 0.30 mm 


V= 3382.5 (16) A 3 




Data collection 




Bruker APEXII area-detector 


11730 independent reflections 


diffractometer 


Radiation source: fine- focus sealed tube 


8930 reflections with / > 2a(I) 


graphite 


R mt = 0.027 


co scans 


©max ~~ 25.0 , Omin — 2.3 



Absorption correction: multi-scan 

« = -16— >16 

yt = -15^16 
/ = -22->22 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 




(SADABS; Sheldrick, 1996) 
J min = 0.851, 7 max = 0.886 
20103 measured reflections 

Refinement 

Refinement on F 
Least-squares matrix: full 
RIF 2 > 2o(i^)] = 0.047 
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wR(F 2 ) = 0.125 
S= 1.01 

11730 reflections 
910 parameters 
49 restraints 



H-atom parameters constrained 

w = ll[o 2 {F 2 ) + (0.0601P) 2 + 1.9501P] 

where P = (F 0 2 + 2F 2 )/3 

(A/o) max = 0.004 

Ap ma x = 0.99eA- 3 

Ap m i„ = -0.54 e A~ 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Is. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

2 2 
Refinement. Refinement of F against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F , convention- 

2 2 2 

al i?-factors R are based on F, with F set to zero for negative F . The threshold expression of F > o(F ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 




Cdl 


0.45078 (2) 


0.30077 (2) 


0.244601 (15) 


0.04046(11) 


N7 


0.3168 (2) 


0.1770 (2) 


0.28772 (16) 


0.0388 (7) 


N8 


0.3115 (2) 


0.3964 (2) 


0.39291 (17) 


0.0412 (7) 


N9 


0.4218(2) 


0.3794 (2) 


0.33711 (16) 


0.0378 (7) 


N10 


0.5239 (3) 


0.0499 (2) 


0.35712 (17) 


0.0430 (7) 


Nil 


0.5293 (3) 


0.1843 (2) 


0.29740 (17) 


0.0439 (8) 


N12 


0.3534 (2) 


0.4120 (2) 


0.15000 (17) 


0.0415 (7) 


N13 


0.3660 (3) 


0.2227 (2) 


0.12293 (17) 


0.0464 (8) 


N14 


0.2367 (3) 


0.1915 (3) 


0.00994 (18) 


0.0521 (9) 


N15 


0.5770 (3) 


0.4316(2) 


0.23197 (18) 


0.0441 (8) 


N16 


0.6319(3) 


0.5630 (2) 


0.17875 (18) 


0.0457 (8) 


CI 


-0.0145 (6) 


-0.1181 (5) 


0.2642 (3) 


0.092 (2) 


HI 


-0.0707 


-0.1646 


0.2722 


0.111* 


C2 


-0.0276 (4) 


-0.0311 (4) 


0.2419 (3) 


0.0777(15) 


H2 


-0.0919 


-0.0175 


0.2350 


0.093* 


C3 


0.0554 (3) 


0.0378 (3) 


0.2297 (3) 


0.0580 (11) 


H3 


0.0454 


0.0973 


0.2135 


0.070* 


C4 


0.1526 (3) 


0.0213 (3) 


0.2405 (2) 


0.0448 (9) 


C5 


0.1641 (5) 


-0.0689 (3) 


0.2627 (3) 


0.0741 (15) 


H5 


0.2280 


-0.0832 


0.2694 


0.089* 


C6 


0.0789 (6) 


-0.1397 (4) 


0.2752 (3) 


0.091 (2) 


H6 


0.0866 


-0.2001 


0.2906 


0.109* 


C7 


0.2409 (3) 


0.0982 (3) 


0.2259 (2) 


0.0475 (10) 


H7A 


0.2830 


0.0639 


0.2107 


0.057* 


H7B 


0.2070 


0.1301 


0.1838 


0.057* 
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H34 

C35 

H35 

C36 

H36A 

H36B 

C37 
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H37B 

C38 

C39 

H39A 

H39B 

C40 

H40 
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H41A 

H41B 
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C45 

H45 
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C47 
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H48B 

C49 

C50 

H50A 

H50B 
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CO — Clo — CI / — Clo 


1 1 

1.1 (6) 
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Hydrogen-bond geometry (A, °) 



D—H-A 


D — H 


n-A 


D-A 


D—H-A 


C3— H3-05' 


0.93 


2.49 


3.265 (6) 


140 


C8— H8A-O10" 


0.97 


2.60 


3.532 (6) 


162 


C8 — H8B— 04 1 


0.97 


2.40 


3.363 (6) 


171 


C21— H21A-08" 


0.97 


2.39 


3.277 (7) 


151 


C21— H21B-08 


0.97 


2.38 


3.110(7) 


132 


C37— H37A-01 iii 


0.97 


2.51 


3.463 (5) 


168 


C39— H39B-01"' 


0.97 


2.40 


3.357 (7) 


168 


C39— H39B-02"' 


0.97 


2.47 


3.101 (8) 


123 


C50— H50A-O7"' 


0.97 


2.51 


3.472 (7) 


172 


C50— H50B-O1 


0.97 


2.28 


3.109 (7) 


142 



Symmetry codes: (i) x-\,y,z; (ii) -x+l, -y, -z+1; (iii) -x+l, -y+\, -z. 
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